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Description 

The presant invention reiates to a method cf joining 
sn irsuiaied wire :c a conducive venxh-al and mere par- 
ticularly tc a rr.etfxc cf ;aning sutacie for integrally join- 
ing an insulated wire as unbare to a conductive terminal 
and terming a metallic jcinr.g ccrcuctfve iayer between 
a core wire of the insulated wire and the conducive ter- 
minal. 

The present invention relates to a method cf joining 
an insuiated wire such as a high heat resisting copper 
wire having heat resisting temperature cf 155-1 80*C, fcr 
example an arnkie-imide-ccated wire, to a conductive 
terminal such as Cu. or a Cu alloy. 

Thermo-ccmpressicn connecting has been 
employed tor connecting an insulated wire to a U- 
shaped conductive terminal as described in Japanese 
Patent Publication No. 18940/1975. 

In this method, a current cannot flow because the 
insulated wire is covered with an insulating coating. For 
this reason, the insulated wire was connected :o the U- 
shaped conducive terminal by placing the insulated 
wire in a U-shaped groove of a previously formed con- 
ducive terminal, interposing the conductive terminal 
between an upper electrode and a tower electrode, 
pressing the conductive terminal, causing a current :o 
flew in both electrodes to bring about heat buildup in the 
U-shaped conducive terminal, and carbonizing the 
insulating coating of the insuiated wire by means of the 
eiectric heating. 

In this method, since a resistance welder is 
employed, net only resistance welding time is short but 
also a metallic joining conductive layer is not formed 
between the core wire of the insulated wire and the con- 
ductive terminal. In order to compensate for this draw- 
back, the connection between the core wire of the 
insulated wire and the conductive terminal was con- 
ducted by utilizing calking of the conductive terminal 
through application of force 

The above-described connecting method through 
mechanical calking brought about a problem with 
respect to a remarkable lowering in the fatigue resist- 
ance as well as in the electrical properties when the 
joined body was used for a long period cf time. 

In the above-described conventional mechanical 
calking connection mettiod. no consideration was given 
to the formation of a metallic joining conductive layer 
between the core wire of the insuiated wire and the con- 
ductive terminal. Therefore, the conventional connect- 
ing method had problems also with respect to the 
mechanical connecting strength, vibration, and electri- 
cal properties derived from the vibration. That is, since 
the conventional connecting method mainly aims at the 
removal of an insulating coating of the insulated wire, no 
metallic joining conductive layer can be attained 
between the core wire of the insulated wire and th con- 
ductive terminal. 

Under these circumstances, the present inventors 



have expected that when a joining assistant which melts 
during carccnizadcn cf the insulating creating of tha 
insuiated wire is present arcund the Reining area, tha 
molten joining assistant wets a Cu wire as a core wire cf 

5 the ;nsuia:ed wire which a c!ean surface has been 
exposed through the removal cf the insulating coating of 
the insulated wire and then reaens herewith, thereby 
attaining a metallic joining conductive layer between the 
core wire cf the insulated wire ana the conductive termi- 

:a nal. 

Further, the present inventors have made various 
studies on the kind of the insulating coating of the insu- 
lated wire and the joining assisant and, as a result, 
have found that for example, when the insulated wire is 
?s an amide-imide-ccated wire, a P -containing solder, 
BAg-l (JIS), BAg-2 (JiS), etc. which melt at a tempera- 
ture of 300 to 750°C are suitable as the joining assist- 
ant 

More specifically, in the present invention, a joining 
20 assistant having a melting point .corresponding to tha 
carocnizsticn temperature of the irsuiating coating of 
the insuiated wira is applied to 'tie conductive terminal, 
and a metallic joining conducive layer between tie ccra 
wire of the insulated wire and the conductive terminal is 
25 attained simultaneously with the carbonization of the 
insulating coating of the insulated wire. 

As an improvement of the above stated thermo- 
compression connecting method, a joining method cf 
the insulated wire to the conductive terminal has been 
30 employed in, for example Japanese Patent Laid-Cpen 
No. 1S9575/1S86. This joining method is adopted 
merely for the conductive terminal made of Cu. 

In this method, a joining assistant such as Cu-Sn 
alloy, or Cu-Zn alloy is used for farming as a metallic 
35 joining conductive layer between a Cu core wire of an 
insulated wire and Cu conductive terminal. However 
these alleys are joined in general with a flux. When flux 
is used, this flux may evaporate during supplied current 
the effect according to flux function becomes small. 
40 Namely, there can not obtained a joining body having 
high joining strength. 

•. Further the above stated joining assistant has no 
element for working as flux therein, accordingly the wet- 
ting property of the joining assistant is bad. 
45 In another document DE- A- 1640471 , rt is disclosed 
that a self-fluxing joining assistant may be used to cover 
a core then this joining assistant is covered by an insu- 
lating coating and thus forming an insuiated wire. In this 
document, the joining assistant is used as a part of the 
so insulated wire. 

The present invention therefore seels to provide a 
method of joining an insulated wire to a conductive ter- 
minal by which a highly reliable conductor is obtainable 
by the formation of a metallic joining conductive layer 
55 between a core wire of an insulated wire and a conduc- 
tive terminal. 

The present invention also seeks to provide a 
method of joining an insulated wire to a conductive ter- 
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minai by which a high joining strength may be attained 
by r.e formation zi a metailic prang conducive layer 
between a core wire cf an insulated wire and a conduc- 
tive terminal. 

Tr.a present invention also seeks to crcvida a 5 
method of .joining an insulated wire to a conductive ter- 
minal by which a high vfcraticn res; stance may be 
obtained by the formation of a metallic joining conduc- 
tive layer between a core wire of an insulated wire and a 
concucrive terminal. to 

The present invention therefore proposes a method 
of joining an insulated wire to a conductive terminal in 
accordance with daim 1" 

The conducive terminal preferably comprises Cu 
alley being at least one of brass, bronze/ Cu-Ni. and Cu- 75 
Ni-Ag. ' 

The P-cc retaining solder may be disposed cn the 
joining area by a method being at least one of cladding, 
flame spray. Ion injecting and hot dipping, and a film cf 
the P -containing solder has sbout 20- ICO jim thickness. 20 

A resistance welder can be used as a joining device 
for joining the insulated wire with the conductive termi- 
nal in the present invention because it makes pessibie 
to conduct heating and pressing simultaneously and to 
complete joining in a short time. Since joining is con- 25 
ducted in most cases in the atmosphere, a shorter join- 
ing time reduces the possibility of reaction with the 
oxygen, thereby enabling the manufacture of an excel- 
lent joined body. 

In order further to increase the reliability of the 30 
metallic joining conductive layer, it is preferred to adopt 
a two-stage heating and pressing system in the resist- 
ance we'der. 

Specifically in such a system. In the first stage cf 
the heating and pressing, the insulating' coating of the 3S 
insulated wire is carbonized and the joining assistant is 
melted Subsequently, in the second stage, the carbon- 
ized insulating coating of the insulated wire is expelled 
from the metallic joining conductive layer and. at the 
same time, the joining assistant wets sufficiently the 40 
core wire of the insulated wire and the conductive termi- 
nal and an excessive joining assistant is expelled so 
that there is a metallic joining conductive layer between 
the core wire cf the insulated wire and the conductive 
terminal. 45 

In this case, it is necessary to select the joining 
assistant in dependence on the insulating. coating of the 
insulated wire. This is because, when the carbonization 
temperature of the insulating coating of the insulated 
wire is high, the application of a joining assistant having so 
a low melting point causes the joining assistant to be 
melted before carbonization of the insulating coating of 
the insulated wire and to be expelled by pressing, which 
makes it impossibl for the joining assistant to contrib- 
ute to the formation of the metallic joining conductive ss 
layer between the core wire of th insulated wire and th 
conductive terminal. 

Further, in this case, unfavorably an excessive * 



reaction with the conductive terminal proceeds, which 
leads to T.a cracking cf the bant portion of the conduc- 
tive terminal. 

Cn ;. k .e ether hand, when a joining assistant having 
a hign ma£r.g pcir.t is used, the joining assistant **ill net 
melt, so that no good joining can fee attained. In view cf 
the above, it is apparent that the insuiating coating cf 
the insulated wire and the joining assistant should have 
substantially the same melting point. « 

Examples of the joining.assistsnt applicable for an 
amsde-imide-coated wire include those having a melting 
point of 600 to 750°C. tor example, a joining assistant 
cornprising 15% of Ag. 3.5% of P, 9.5% of Sn, and 0.5% 
cf Au with the balance being Cu (P -containing solder 
having a melting point of about SCO'C). 

The P -containing solder reouires no flux and. there- 
fore, can eliminate the need for conducting washing 
after joining, which renders it advantageous from the 
economic viewpoint 

There are many pesstole materials for the conduc- 
tive terminal. Among them, Cu. brass, bronze, Cu-Ni. 
Cu-Ni-Ag. 

The above-described joining assistants may be 
applied by any ordinary method. Various methods can 
be used for this purpose, and examples thereof include 
a method which comprises preparing a paste from a 
powdery joining assistant and applying the paste to the 
conductive terminal, a method comprising spraying a 
powdery joining assistant through flame spray, a 
method which comprises wrapping a toil-shaped joining 
assistant a method in which a conductive terminal ts 
previously dad with a foil-shaped joining assistant and 
a method of hot dipping etc. 

. Since the metallic joining conductive layer between 
the core wire of the insulated wire and the conductive 
terminal can be formed according to the present inven- 
tion, the joined body prepared according to the present 
invention exhibits an excellent joining strength and a low 
electrical resistance and can be used stably as a con- 
ductor (joined body) for a long period of time. 
In me drawings : 

Figs. la. lb and 1c are schematic cross-sectional 
views of a fundamental embccSment of the present 
invention ; 

Figs. 2a. 2b and 2c are schematic diagrams show- 
ing the applied pressure in the electric heating and 
pressing ; 

Figs. 3a, 3b and 3c are schematic dia gra ms show- 
ing the applied current is the electric heating and 
pressing ; and 

Fig. 4 is a pined body obtained according to the 
joining method through the present invention. 

One embodiment of a method of joining an insu- 
lated wire to a conductive terminal according to the 
present invention and a joined body prepared by the 
above method will now be described. 
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A fundamental joining ,-neihcd is shewn in rigs la, 
lb 3rd 1c. Fig »a :s a zct.acr.ziic view of a sate of 
assembly of the parts. A U-shaoeo ccrcuc^ve terminai 
3 is interpesed between an -jpcar aiecrcca t ar.d a 
fewer alecztcca 2. and a jcinir.g assist 4 is previously 
applied to those sices cf the cenducriva terminal 3 
between which an insulated wire 5 is :o ce placed. 

The insulated wire 5 is placed therebetween. The 
insulated wire 5 is composed of an instating creating S 
and a core wire 7 made cf Cu. In this case, the applied 
pressure P* and the suppled current for wekfing l a are 
both null, (see Fig. 2a and Ftg. 3a). 

Fig. 1b is a schematic view shewing a state of a 
first-sage elecoic heating and pressing. First of all, a 
pressure P a is apciied to the conducive terminal 3. 
which causes a current Ik to flow in the conducive ter- 
minal 3 and the conductive terminal 3 to be heated, (see 
Ftg. 2b and Fig. 3b). This brings abcut carbonization cf 
the insulating coating 6 of the insulated wire 5. 

The insulating coating S cf the insulated wire 5 is 
heated at a temperature slightly aecve the cartonizs- 
ticn temperature. At that time, the joining assistant 4 is 
also melted. The molten joining assistant 4 wets the 
conductive terminal 3 and the Cu cere wire 7 of the insu- 
lated wire 5 to bring about partial metallic joining con- 
ductive layer 8 between the Cu cere wire 7 of the 
insulated wire 5 and the conducive terminal 3. 

Rg. 1c is a schematic view cf a state cf a second- 
stage electric heating and prassing. A pressure P c is 
applied to the conducive terminal 3, which causes a 
current I© to flow in the conductive terminal 3 and the 
conductive terminal 3 to be heated, (see Fig. 2c and Fig. 
3c). in this stage, the wetting with the joining assistant 4. 
further proceeds, and the carbonized insulating coating 
5 of the insulated wire S is expelled together with an 
excessive joining assistant 4 from the joining area. 

When this stage is completed, the metallic joining 
conductive layer 8 (also referred to as "metallurgical 
joining conductive layer") between the conductive termi- 
nal 3 and the Cu core wire 7 of the insulated wire 5 
exposed through breaking cf the insulating coating 6 of 
the insulated wire 5 is accomplished. 

Example 1 

BsP 3 (JIS brass) comprising 59.0 to 62.0% of Cu 
with the balance being Zn was used as a conductive ter- 
minal 3, and an amide-imid e-coated wire having a Cu 
core wire was used as an insulated wire 5. A joining 
assistant 4 comprising a P -containing solder composed 
of 15% Of Ag, 3.5% of P, 9.5% of Sn. and 0.5% of Au 
with the balance bang Cu (melting point : about 600*C) 
was applied in paste form to the conductive terminal 3. 
and joining was conducted with a resistance welder by 
electric heating and pressing. 



g.Tn.Td 1 ? 2 (Comparative Example) 

A ccld-rclled steel sheet of Ni-plated soft steel was 
used as a cenducdve terminal 3. and an arnlce-imide- 

5 coateca wire having a Cu cere wire was used as an insu- 
lated wire 5. A 50 urn -thick foil comprising SAg-7 (JIS) 
composed of 56% of Ag. 1 7% of Zn, and 5% cf Sn with 
the balance being Cu (melting point : about 650°C) was 
used as a joining assistant 4. and joining was conducted 

io with a resistance weicer by elecaic heating and press- 
ing. 

Example 3 

is 8sP 2 (JIS brass) comprising 54.0 to 63.0% of Cu 
with the balance being Zn was used as a conductive ter- 
minal 3, and an amide-imide-ccated wire having a Cu 
core wire was used as an insulated wire 5. A joining 
assistant 4 comprising a P -containing solder cempesed 

so of 14.0 to 16.0% of Ag. 4.8 to 5.3% cf P with the balance 
being Cu (melting point about 700 W C) was applied in 
d adding form to the conductive terminal 3, and joining 
was conducted with a resistance welder by electric 
heating and pressing. 

25 

Example 4 

Cu was used as a conductive terminal 3. and an 
amide-imide-ccated wire having a Cu core wire was 

oo used as an insulated wire 5. A joining assistant 4 com* 
prising a P-ccntaining sober composed of 4.7 to 6.3% 
cf Ag, 6.8 to 7.7% of P with the balance being Cu (melt- 
ing point : abcut 720*C) was applied in frame spray form 
to the conductive terminal 3. and joining was conducted 

3s with a resistance welder by electric heating and press- 
ing. 

Comparative Example 1 

40 j Connecting of an insulated wire to a conductive ter- 
minal was conducted with a resistance welder in the 
same manner as that of Example 1, except that no P- 
containing solder was applied. 

45 Comparative Example 2 

Connecting of an insulated wire to a conductive ter- 
minal was conducted in the same manner as that of 
Example 2, except that no joining assistant in foil form 

50 comprising BAg-7 (JIS) was used. 

The joined body or the connected body prepared by 
joining or connecting in the foregoing Examples and 
Comparative Examples were each subjected to a ten- 
sile test In the tensile test the upper portion of the insu- 

55 lated wire projecting from the conductive terminal was 
cut to determine true joining or connecting strength as 
much as possible because otherwise the projection por- 
tion of the insulated wire might bring about a necking 
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effect. 

As a resuit, it -*hs fcund :hat the connected body 
wherein no joining assistant was used, i.e.. the compar- 
ative connected :ccy. causes she insularsd wire to be 
pulled cut cf the connected area, viz.. exhibits an insuf- s 
ficent connecting strength. 

Cn r.e ether hand, the joined tody wherein !he join- 
ing assistant according to the present invention was 
used brought accut breaking of "lie insulated wire in all 
of the Examples, viz. had a surely joined area and 10 
exhtoited a high joining strength. 

The microscopic observation of the state of the con- 
nected area has revealed that the connected bodies 
prepared in the comparative Examples have biack lines 
indicating poor connecting at the connecting interfaca is 
between the conductive terminal and the cere wire cf 
the insulated wire, and no metallic joining conductive 
layer was observed in the connected bodies prepared in 
the Comparative Examples. 

On the other hand, in all cf the joined bodes pre- 20 
pared according to the present invention, the joining 
ass&tant of several t um was present at the joining inter- 
face, and the metallic joining conductive layer between 
the conductive terminal and the core wire of the insu- 
lated wire through the joining assistant was observed zs 

The reason why the joined bodies according to the 
present invention exhibit stable joining strength in the 
atcve-described tensile test resides in that sufficient 
metallic joining conductive layer (metallurgical joining 
conductive layer) is formed through the joining assist- 30 
ant 

Further, with respect to the electrical properties. it 
was found that in this state, the joined body consistently ■ 
exhfo'rted very tow electrical resistance. 

In the embodiments of the present invention, P 35 
(phosphorus) in P -containing solder having a film thick 
about 20-100 jun works as flux function. Therefore, 
even when Cu core in the insulated wire is oxidized, P 
(phosphorus) generates phosphid in combination with 
oxygen in the oxidizing film. The surface of the joined *o 
body is made clean an the wetting property of the sotder 
can be promoted. Accordingly, the joined body having 
high joining strength can be obtained. 

Claims 45 

1. A method of joining an insulated wire to a conduc- 
tive terminal which comprises placing an insulated 
wire (5) comprising an insulating coating (6) and a 
core wire (7) between both sides of a conductive so 
terminal (3). causing a current flow between said 
both sides of said conductive terminal (3) while 
pressing said conductive terminal (3), and carbon- 
izing said insulating coating (6) of said insulated 
wire (5) after a joining assistant (4) comprising a 55 
metaJ and being disposed on said insulating coating 
(6) of said insulated wire (5) is applied to a joining 
area of said core wire (7) of said insulated wire (5). 



or said conductive terminal 3), said insulatirg coat- 
ing (6) of sa:d insuiatad wtre (5) is removed and 
said joining assistant (4) is meit^d through electric 
heating thsrecy bringing scout a metallic joining 
conducive iayer (3) oer.veen said ccra wire (7) of 
said insulated wire (5) and said conductive terminal 
(3) wherein: 

said conductive terminal (3) comprises Cu cr 
Cu alloy, said insulated wire (5) is a high heat resist- 
ing, wire having Cu cere- wire (7) and said joining 
assistant (4) comprises phosphorous and a compo- 
nent selected from at least one of the elements Cu, 
Ag, Sn, Ni, Zn and Au, said joining assistant (4) 
having a mefting point cf 600 to 750 a C and corre- 
sponding to the carbonization temperature of the 
insulating coating (6), and said conductive terminal 
(3) is pressed with surf id era force to deform said 
conductive terminal (3) and expel residues- of said 
carbonization cf said insulating coating (6). 

2. A method of joining an insulated wire to a conduc- 
tive terminal according to claim 1 wherein : said 
conductive terminal (3) comprises Cu alley com- 
prising at least one selected from brass, bronze, 
Cu-Ni and Cu-Ni-Ag. 

3. A method of joining an insulated wire to a conduc- 
tive terminal according to dam 1 or claim 2 wherein 
: said P -containing sefder (4) is disposed on said 
joining area by a method at least one selected from 
cladding, flame spray, ion injecting, and hot dipping, 
and a film thick of said P-ccntaining solder (4) has 
about 20-1 OO jim. 

4. A method according to claim 1 wherein said con* 
ductive terminal (3) is made of brass said joining 
assistant (4) contains Sn. 

Patentanspruche 

ll 

1. ( Verfahren zum Verbinden eines isofierten Drahtes 
mit einem leitenden Anschlufl, webei ein einen iso- 
fierenden Oberzug (6) und einen Kemdraht (7) auf- 
weisender isolierter Draht (5) zwischen beiden 
Seiten eines leitenden Anschluss es (3) angeordnet 
wird, zwischen den beiden Seiten des leitenden 
Anschlusses (3) ein StromftuS bewirkt wird. wdh- 
rend auf den leitenden Anschlu6 (3) Druck ausge- 
* Gbt wird. und der isolierende Oberzug (6) des 
isofierten Drahtes (5) verkohft wird, nachdem etne 
auf dem feolierenden Oberzug (6) des isofierten 
Drahtes (5) vorgesehene metallhattige Verbin- 
dungshirfe (4) auf einen Verbindungsbereich des 
Kerndrahtes (7) des isolierten Drahtes (5) Oder des 
leitenden Anschlusses (3) aufgetragen, der isolie- 
rende Oberzug (6) des isolierten Drahtes (5) ent- 
femt und die Verbindungshilfe (4) durch elekthsche 
Erw&rrnung geschmolzen ist um zwischen dem 
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ccrrccrte du phc sphere =t un ccmccsant chcisi 
p-armi au mcins un des elements Cu, ^g, £a Ni, 
Zn, Cd et Au, I'auxiliaire de liaison (4) ayant un point 
da fusicn 2e SCO a 7C0*C. et !a borne est ccmpri- 
5 rr.ee avec tine rcrce SL.rfisar.;a pcur !a cefcrmer at 

expulser la revetement rsciant 

2. Precede de liaison d*un fa isole & une borne con- 
ductrics seion la revencScaticn 1 f dans !equel t ; 
io Jacite beme ccnckxtnce (3) est en ailiage de 

Cu compcrtant au mcins un element chcisi parmi le 
larton, !e bronze. Cu-Ni et Cu-Ni-Ag. 



Ksrndrsht {7} dcS ^sdiertan Drsntss (5) und dem 
;e»tsr.dcn Anschlufl (2) air.e mstailiscre vertin- 
cerxie leitence Scnicht (3) hersusrsilen. webei 

car leiUrde Ansch!u3 (3) Cu cder eine Cu- 
Legiemr.g emralt, 2er isciier:a Grant (5) ein nccn- 
hitzebestSndiger Oraht mrt einem Cu-K«r ndraht (7) 
ist urxi die Vef2indur.ssr.i;fe Phosphor und min- 
destens eines der Eiemente Cu, Ag. Sa Zn und 
er.thaft v^eidie Verfcindungshilfe (4) einender 
Verkchiungsierrperaiur das isciierercen Cberzugs 
(6) entsprechenden Schmelzpunkt von SCO bis 750 
°C hat und der leitende AnschluQ (3) mrt einer zu 
seiner Verforrnung und zum Ausstcfien von Verkoh- 
tungsrsstsn d€S isclierenden Oberzugs (S) ausrei- 
chenden Kraft gedruoct wird. is 

2. Verfahren zum Verbinden eines isclierten Orahts 
mrt einem leftenden Anschtufl nach Anspruch 1, 
wefcei der leitende AnschluS (3) eine Cu-Legierung 
enthaft, die zumindest eine aus Messing, Bronze, 20 
Cu-Ni und Cu-Ni-Ag ausgew&hlte Lsgierung ent- 
haJt. 

3. Verfahren zum Verbinden eines isciierten D rants 
mrt einem !eitenden AnschluB nach Anspruch 1 
Oder 2. wefcei das phesphcrhaitige L£tnririel (<t) mrt 
zumindest einem der Verfahren Plattieren, Rarnnv 
spntrsn, loneninjeKticn ur.d Schmeiztaucrsn auf 
den Verbindungsbereich aufgebracht wird und de 
RrncScke das phesphorhaitigen Ldtmttteis (4) etwa 30 
20 bis 100 jim betragt. 

4. Verfahren nach Anspruch 1, webei der leitende 
AnschJuQ (3) aus Messing besteht und die Verbin- 
dungshiife (4) Sn enthait ; 35 

Revindications 



3. Precede de Saison d'un fa isde k une beme con- 
dearie e selcn la revencicaticn 1 cu la revendicaticn 
2 dans lequel : 

(edit auxiliaire de liaison (*) contenant P est 
dispose sur ladite surface de. liaison par un precede 
chcisi au mcins par rev element, pulverisation k la 
flamme, injection ionique, immersion k chaud. et 
une epaisseur de peflicuie dudit auxiliaire de liaiscn 
(4) ccntenant P est d' environ 20 a 100 um. 



4, Precede selon la revendicaticn 1 , dans lequel ladite 
25 borne ccncuctrice (3) est realised en iaiton, (edit 
auxiiiaire de liaison (4) contient Sn. 



1. Precede de liaison cfun fil iscle & une borne ccn- 
ductrice, salon lequel on dispose un fil isol6 (5) 40 
comprenant un revetement tsclant (6) et une kme 
(7) entre les deux cites cTune borne conductrice (3) 
et on fait circuier un courant entre les deux cotes de 
ladite borne conductrice (3) tout en corrprirnant 
ladite bome conductrice (3) apres qu'un auxiliaire 4S 
de liaison (4) comportant un metal et etant dispose 
sur (edit revetement isolant (6) dudit fil isole (5) a 
ete applique k une surface de liaison de ladite kme 
(7) ducSt 10 isole (5) ou k ladite borne conductrice 
(3), ledh revdtement isolant (6) dudit fil tsole (5) est so 
retire et ledrt auxiliaire do liaison (4) est fondu par 
chauffage electrique, reafisant ainsi une couche 
conductrice de Batson metallique (8) entre ladite 
&me (7) dudit fil isole (5) et ladite borne conductrice 
(3), precede dans lequel ladite borne conductrice ss 
(3) est en Cu ou en ailiage de Cu, lecfrt fil isole (5) 
est un fa resistant k une chaleur elevee possedant 
une otme (7) en Cu et I edit auxiliaire de liaison (4) . 
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